Background-Regular exercise increases exercise self-efficacy and health-related quality of life (HRQOL); however, the mechanisms are unknown. We examined the associations of exercise adherence and physiological improvements with changes in exercise self-efficacy and HRQOL.
Background
Social cognitive theory suggests that positive experiences with exercise such as improved exercise self-efficacy and health-related quality of life (HRQOL) may reinforce behavior change and improve future exercise adherence. [1] [2] [3] [4] [5] Identifying correlates of improved exercise self-efficacy and HRQOL during an exercise intervention could help in identifying ways to improve exercise self-efficacy and HRQOL, and ultimately, adherence to exercise recommendations.
Previous research has shown that exercise improves quality of life (QOL) through its effect on self-efficacy. A cross-sectional analysis of 249 older women found that exercise affected mental and physical health status through its effects on self-efficacy. 6 A longitudinal analysis of this sample also found associations of amount of exercise with self-efficacy and of exercise self-efficacy with mental and physical health status. 7 Further, Sonstroem et al. proposed a model suggesting that exercise-induced physical changes affect self-efficacy which then affect self-esteem, a focal aspect of QOL. 8, 9 McAuley and colleagues tested this model in older adults (N=174) and reported that exercise frequency, weight loss, and improved fitness were directly associated with different aspects of self-esteem. 10 Several intervention studies examined associations of exercise-induced physiological changes and exercise adherence with HRQOL. In a 12-month exercise trial in 173 postmenopausal women, improved cardiopulmonary fitness (VO 2max ) was associated with increased HRQOL (physical functioning). 11 In a 15-week exercise trial among 53 postmenopausal breast cancer survivors, there were positive relationships between changes in cardiopulmonary fitness and HRQOL measures [Functional Assessment of Cancer Therapy (FACT)-Breast, FACT-General]. 12 A 15-week exercise trial in colon cancer survivors found a greater increase in HRQOL (FACT-Colorectal) among participants who increased cardiopulmonary fitness compared with those who declined. 13 Change in peak cardiovascular fitness also mediated the change in patient-rated physical functioning in a study of 122 lymphoma patients. 14 Some studies have examined the effect of intervention adherence on HRQOL in exercise trials. 11, 15, 16 Although these studies have reported the relationships between adherence, physiological changes and HRQOL, few studies have focused on different aspects of HRQOL. Further, few studies have simultaneously examined the relationships of adherence, physiological changes and exercise self-efficacy with various aspects of HRQOL to understand how these factors affect HRQOL.
The purpose of this study was to examine associations of exercise adherence and physiological changes (i.e., changes in cardiopulmonary fitness, weight, waist circumference, and percent body fat) with changes in exercise self-efficacy and eight aspects of HRQOL in a 12-month exercise trial. We hypothesized that high adherence and favorable physiological changes would be associated with increased exercise self-efficacy and HRQOL comparing baseline to 12 months' data. Based on previous studies reporting a mediating role of self-efficacy on the relationship between exercise and quality of life or self-esteem, 6, 7, 9 we also tested a potential confounding effect of exercise self-efficacy on the associations between adherence, physiological changes and HRQOL. Given the exploratory nature of this secondary analysis, no hypothesis was developed.
Methods

Study design and Participants
The study participants were middle-aged to older men (n=102) and women (n=100), recruited to an exercise trial that tested the effects of exercise on colon cancer biomarkers. 17 Eligibility criteria included: age 40 to 75 years old; a colonoscopy within the previous 3 years; less than 90 minutes per week of moderate-to-vigorous intensity exercise during the previous 3 months [or had maximal oxygen consumption (VO 2max ) classified in low fitness level (i.e., fair or poor according to the American College of Sports Medicine guidelines 18 ); less than 2 alcohol drinks per day; no history of invasive cancer, colorectal diseases associated with increased colon cancer risk (e.g., familial polyposis and ulcerative colitis) or other serious medical conditions; normal response to a maximal exercise tolerance test; and normal blood chemistries.
Participants were recruited though gastroenterology practices, media placement, flyers, a study web site, and referrals ( Figure 1) . 19 Of the invitation letters sent to 9,828 gastroenterology clinic patients, 2,033 (21%) responded and 956 were interviewed. A total of 1,328 people responded to media placement, and 1,092 were interviewed. Three primary reasons for ineligibility at interview were: 1) unwilling to be randomized (n=297), 2) not sedentary (n=339), and 3) insufficient time for study participation (n=48). Of those who were eligible after interview, 395 attended information sessions, 311 were screened in clinic, and 202 were enrolled.
Participants were randomized to exercise or control groups by the study coordinator using a computerized program developed by the study biostatistician. We used a stratified blocked randomization with a block size of 4. The randomization program stratified participants by gender, use of non-steroidal anti-inflammatory medications (more than 2 times per week or less), current smoking status, and among women, menopausal status and current use of postmenopausal hormone therapy and assigned them to study groups within the strata. This procedure was used to ensure a balance of these characteristics between the two study groups. All participants signed informed consent approved by the Fred Hutchinson Cancer Research Center Institutional Review Board.
Intervention
The intervention goal was 60 minutes per day of moderate-to-vigorous intensity aerobic exercise, 6 days per week, for 12 months. Participants exercised three times per week with exercise specialists at one of four facilities. Participants were provided with Polar heart rate monitors (Polar Electro Inc., Lake Success, NY) and advised to exercise at 60% to 85% of their maximal heart rate based on their baseline VO 2max test. Participants also were asked to exercise at home or a gym an additional 3 days per week. They were asked not to change their diet habits.
The intervention was not based on specific behavioral theories, but used various strategies that were shown to be effective in promoting behavioral change such as monitoring, feedback, and self-monitoring. Over the first 12 weeks, participants gradually increased their intensity and duration of physical activity, which included facility (3/week) and home (3/ week) sessions. Participants completed daily activity logs on which they recorded type of exercise, length of sessions, and maximal heart rate. Behaviorally-trained interventionists reinforced participants' success in intervention as participants progressed in behavior change. The exercise specialists met individually with participants every month to review their progress, to address any adherence-related problems and to discuss strategies to manage the problems. Graphs showing their study goals and current performance from the exercise logs and facility attendance were created and the discrepancies between the two were discussed. Quarterly newsletters including exercise tips and study progress were sent to participants. We provided small incentives (e.g., water bottles) to participants after achieving certain goals. Group social events such as hiking were arranged.
Controls were asked not to change their exercise and diet habits during the trial. After completion of the trial, controls were given the opportunity to participate in exercise classes for 2 months.
Measurements
Both exercisers and controls completed assessments at baseline and 12 months. Anthropometric information was also collected at 6 months. Study staff members involved in the assessment were blinded to randomization status. Demographic and health information was collected by self-administered questionnaire. Demographic information consisted of gender, age, ethnicity, and education. Health information included history of serious health conditions or cancer risk factors, menopausal status, current smoking habit, and use of medications. Participants in the exercise group completed daily facility and home exercise logs for the entire intervention. Adherence was calculated as mean number of selfreported minutes of moderate-to-vigorous exercise per week.
Cardiopulmonary fitness (VO 2max ) was measured using a modified branching treadmill protocol 20 by maximal-graded treadmill test and expressed as ml/kg per minute. 18 Heart rate and oxygen consumption were monitored by a MedGraphics automated cart during the test (MedGraphics, St. Paul, MN). Height and weight were assessed to the nearest 0.1cm and 0.1kg, respectively using a stadiometer and balance-beam scale. Each participant was measured twice, and the average was recorded. Waist circumference was measured at the end of normal expiration over non-binding undergarments at the minimal location on the torso (natural waist) to the nearest 0.1cm. The percent body fat was assessed using a dual energy X-ray absorptiometry (DXA) whole-body scanner (GE Lunar, Madison, WI).
Exercise self-efficacy was assessed using a previously validated 5-item exercise selfefficacy scale [internal consistency of 0.76, test-retest reliability (product moment) over 2-week period of 0.90]. 21 The participants rated their confidence in performing regular exercise in challenging situations using an 11-point scale. The scale consisted of items such as "I am confident I can participate in regular exercise when I am on vacation." This scale has been used to measure self-efficacy in exercise intervention studies. 22, 23 Scores range from 0 to 55 with higher scores indicating better exercise self-efficacy.
The 36 Item Health Status Survey Short Form (SF-36) was used to assess HRQOL. 24 Eight subscale scores (i.e., physical functioning, role-physical, bodily pain, vitality, general health, social functioning, role-emotional, and mental health) were used as indicators of HRQOL. 24 The eight subscales were reported to have an internal consistency of 0.38 to 0.81, discriminant validity of 0.09 to 0.62 and reliability coefficient of 0.85 (median) in 3445 patients with chronic and psychiatric conditions. 25 The physical functioning scale consists of items assessing the degree of limitations when climbing several flights of stairs or walking several blocks. 24 Scores range from 0 to 100 on each scale with higher scores indicating better HRQOL.
Statistical analysis
We used t-tests, Fisher's tests and Chi-square tests to compare the baseline characteristics between exercisers and controls as well as completers and non-completers. Effects of adherence and physiological changes during intervention on exercise self-efficacy and 8 aspects of HRQOL were examined by testing trends across subgroups. Subgroups of exercisers were created based on tertiles of: 1) exercise adherence (weekly physical activity of <295 min/wk, 295-331 min/wk, or ≥331 min/wk); 2) changes in cardiopulmonary fitness (increased Vo 2max by ≤2.7%, 2.7-14.5%, or ≥14.5%); 3) percent weight change (lost <0.11%, 0.11-3.3%, or ≥3.3% of the initial body weight); 4) change in waist circumference (reduced waist circumference by <1.0cm, 1.0-3.7cm, or ≥3.7cm); and 5) change in percent body fat (decreased percent body fat by <0.49%, 0.49-2.91%, or ≥2.91%). Controls were not subclassified; as previously reported there was little change in any of these variables in the controls. 19 Tests for trend (P trend ) across the control and the subgroups in the exercise group were performed by linear regression with the covariate being subgroup categories. The differences between controls and the subgroups of exercisers were also compared. The models were further adjusted for exercise self-efficacy to determine its confounding effects. A change in the beta coefficient of more than 10% was used as the criteria for a confounder. The generalized estimating equation (GEE) model was employed to account for repeated assessments on the same subjects. Missing data were imputed using the last observation carried forward. We also performed analyses using available data. All analyses were performed by SAS program version 9.1 (SAS Institute, Cary, NC).
Results
Sample characteristics
Baseline characteristics (Table 1 ) of participants were not significantly different between exercise and control groups except for anti-depressant use (p=0.07). We used the cut point of p-value=0.20 for the baseline differences between exercisers and controls to determine inclusion as covariates in the GEE model. Using this criterion, anti-depressant use at baseline and 12 months were included as covariates in the GEE models. Age and gender were also included as covariates based on a previous report suggesting age and gender differences in SF-36 scores. 24 There were no differences between completers and non-completers of the 12-month questionnaire (i.e., HRQOL and exercise self-efficacy) in baseline characteristics, exercise self-efficacy, and 8 subscales of HRQOL except for pedometer counts (See supplement table 1). All analyses were repeated using available data. Because there were no substantial differences between the analysis results of last observation carried forward and available data, we present the results of last observation carried forward.
The overall intervention effects on exercise adherence and physiological changes were reported elsewhere. 19 In brief, exercisers significantly increased the amount of exercise compared with controls. Over the 12-month intervention period, female and male exercisers performed a mean [standard deviation (SD)] of 295 (102) minutes/week and 370 (86) minutes/week of moderate-to-vigorous physical activity, respectively. Cardiopulmonary fitness (VO 2max ) significantly increased in female [mean 2.5 ml/kg/min (10.5% increase)] and male exercisers [3.3 ml/kg/min (11% increase)], and decreased in controls (P<0.001, exercisers vs. controls). Body weight (women: −1.4 kg vs. +0.7 kg in controls, P=0.008; men: −1.8 kg vs. −0.1 kg in controls, P=0.03), waist circumference (women: −1.4 cm. vs. +2.2 cm in controls, P <0.001; men: −3.3 cm vs. −0.4 cm in controls, P=0.003), and total fat mass (women: −1.9 kg vs. +0.2 kg in controls, P=0.001; men −3.0 kg vs. +0.2 kg in controls, P<0.001) significantly reduced in exercisers compared with controls. We did not observe changes or differences between exercisers and controls for mean total daily caloric intake (results not shown).
As we previously reported, 26 we did not observe any differences in 8 aspects of HRQOL at 12 months between exercise and control groups. The exercise self-efficacy score at 12 months was significantly higher among exercisers compared with controls (Exercise Δ 12month-baseline = −2.9, Control Δ 12month-baseline = −6.5, p=0.01).
At the baseline assessment, 4 participants (1 female control, 1 male control, and 2 male exercisers) did not complete a DXA scan. These cases were excluded from the analyses on change in percent body fat. At 12 months, some data were missing for: SF-36 (HRQOL) and exercise self-efficacy (N=8); body weight (N=6); waist circumference (N=5); cardiopulmonary fitness (N=15); and DXA (N=12).
Adherence and 12-month changes in exercise self-efficacy and HRQOL
Significant linear trends were observed between increased exercise intervention adherence (mean minutes/week over the 12 months) and reduced bodily pain (P trend = 0.002), improved general health (P trend = 0.006), increased vitality (P trend = 0.005), and increased exercise self-efficacy (P trend <0.0001; Figure 2 ). The associations of adherence with bodily pain and general health were attenuated but remained statistically significant after adjusting for changes in exercise self-efficacy (bodily pain: Δβ coefficient = 25.8%, P trend =0.03, general health: Δ β coefficient = 16.1%, P trend =0.03). The relationship between adherence and vitality became non-significant after adjusting for changes in exercise self-efficacy (Δβ coefficient = 42.5%, P trend =0.11). Higher adherence was associated with reduced roleemotional score (P trend = 0.05). Compared with controls, exercisers in the highest tertile of adherence (exercised ≥331 minutes/week) showed significant improvements in bodily pain [Δ 12month-baseline = 13.8 (95%CI: 5.5 to 22.1), P = 0.0007], general health [Δ 12month-baseline = 3.5 (95% CI: 1.1 to 5.9), P = 0.005], vitality [Δ 12month-baseline = 6.9 (95% CI: 2.4 to 11.5), P = 0.001], and exercise self-efficacy [Δ 12month-baseline = 10.5 (95% CI: 6.8 to 14.1), P <0.0001].
Cardiopulmonary fitness and 12-month changes in exercise self-efficacy and HRQOL
Greater increases in cardiopulmonary fitness (VO 2max ) were associated with larger increases in physical functioning (P trend = 0.04), general health (P trend = 0.02) and exercise selfefficacy (P trend = 0.02), and greater reductions in bodily pain (P trend = 0.02) (Figure 3) . Adjusting for exercise self-efficacy had negligible effect on the relationship between cardiopulmonary fitness and physical functioning (Δβ coefficient = 8.7%, P trend =0.06), while exercise self-efficacy partially confounded the association of fitness with bodily pain (Δβ coefficient = 21.9%, P trend =0.06) and general health (Δβ coefficient = 11.9%, P trend =0.03). Individuals who increased VO 2max by ≥14.5% increased physical functioning [Δ 12month-baseline = 5.1 (95% CI: 0.3 to 9. 
Body weight and 12-month changes in exercise self-efficacy and HRQOL
Greater reductions in body weight were associated with larger increases in physical functioning (P trend = 0.008), general health (P trend = 0.004), vitality (P trend = 0.003) and exercise self-efficacy (P trend = 0.002), and greater reductions in bodily pain (P trend = 0.03; Figure 4) . Adjusting for exercise self-efficacy had negligible effect on the relationship between body weight and physical functioning (Δβ coefficient =7.5%, P trend =0.01), while exercise self-efficacy partially confounded the association of fitness with bodily pain (Δβ coefficient = 22.3%, P trend =0.02) and general health (Δβ coefficient =12.1%, P trend =0.01). The relationship between weight loss and vitality became non-significant after adjusting for exercise self-efficacy (Δβ coefficient = 41.5%, P trend =0.19). Compared with controls, exercisers who lost ≥3.3% of baseline body weight significantly increased physical functioning [Δ 12month-baseline = 7.3 (95% CI: 2.3 to 12. 
Waist circumference and 12-month changes in exercise self-efficacy and HRQOL
There were significant linear trends for greater decreases in waist circumference associated with increases in general health (P trend = 0.01) and exercise self-efficacy (P trend = 0.003), as well as decreases in bodily pain (P trend = 0.02; Figure 5 ). A greater reduction in waist circumference was associated with reduced role-emotional score (P trend = 0.05). Adjusting for exercise self-efficacy attenuated the associations of reduced waist circumference with bodily pain (Δβ coefficient = 26.5%, P trend =0.10) and general health (Δβ coefficient = 12.8%, P trend =0.03). Exercisers who reduced waist circumference by ≥3. 
Percent body fat and 12-month changes in exercise self-efficacy and HRQOL
Greater reductions in percent body fat were associated with larger improvements in physical functioning (P trend = 0.02), bodily pain (P trend = 0.02), general health (P trend = 0.004) and exercise self-efficacy (P trend = 0.003). Adjusting for exercise self-efficacy had minimal effect on the relationship between percent body fat and physical functioning (Δβ coefficient = 10.0%, P trend =0.04), while exercise self-efficacy partially confounded the association of fitness with bodily pain (Δβ coefficient = 28.7%, P trend =0.10) and general health (Δβ coefficient =12.2%, P trend =0.01). When compared with controls, exercisers who reduced ≥2.91% of percent body fat significantly increased physical functioning [Δ 12month-baseline 6.6 (95% CI: 1.6 to 11. 
Discussion
Higher adherence to the exercise prescription and greater improvements in cardiopulmonary fitness, body weight, fat mass, and waist circumference during a 12-month exercise intervention were associated with increased HRQOL and exercise self-efficacy. Our findings add to the current literature on the mechanisms of how exercise could improve HRQOL and exercise self-efficacy in exercise trials.
Our findings on adherence are consistent with those of other studies showing greater adherence to an exercise program may improve HRQOL. In a study of advanced heart failure patients, patients who successfully increased exercise ≥18% showed greater improvements in physical function and HRQOL compared with those who increased less than 18%. 15 In a 12-week walking intervention, women who achieved ≥80% of exercise prescription showed significantly larger increases in vitality (HRQOL) compared with those who achieved <80% of the prescription. 16 Higher adherence in this study was associated with a greater increase in exercise selfefficacy, which was consistent with previous studies. 27, 28 While previous exercise trials have found increases in exercise self-efficacy with a lower exercise dose, 27, 28 we observed a significant increase in exercise self-efficacy only among participants who exercised for ≥331 minutes/week compared to controls. The 5-item exercise self-efficacy questionnaire we used in this trial does not specify the amount of exercise in each question. 21 It is possible that participants evaluated their exercise self-efficacy according to how closely they were meeting the currently prescribed exercise dose (i.e., 360 minutes/week), resulting in significant exercise self-efficacy increments only among participants exercising for ≥331 minutes/week (vs. controls).
The current study also found that positive changes in body composition parameters and cardiopulmonary fitness were related to exercise self-efficacy and HRQOL. However, the relationships between physiological parameters and HRQOL in prior weight loss and exercise studies have been mixed. In a weight loss program involving exercise and dietary weight loss, changes in cardiopulmonary fitness and weight loss were associated with favorable changes in physical composite scores (SF-36) in 5145 adults with type 2 diabetes. 29 Similarly, other intervention studies using combined diet and exercise programs have shown that weight loss was associated with improved HRQOL. [30] [31] [32] [33] In contrast, exercise intervention studies have reported improved HRQOL without significant physiological changes. A 6-month exercise trial among 430 sedentary postmenopausal women found that HRQOL changes were independent of weight loss. 34 In an exercise trial among 155 prostate cancer patients, participants improved HRQOL without any significant changes in body weight, BMI, waist circumference, or subcutaneous skinfolds. 35 It is possible that the magnitude of weight change achieved through an exercise intervention may account for the conflicting findings on the association of weight loss with improved HRQOL. Compared with weight loss programs using dietary interventions, exercise generally produces minimal weight loss. 36, 37 The previously described exercise trials that did not find significant effects of weight loss on HRQOL observed small weight changes during the intervention which were not significantly different between the exercise and control groups. 34, 35 In our sample, only exercisers who lost more than 3.3% of baseline body weight showed significantly higher HRQOL compared to controls. Burns et al. showed that perceived weight is independently associated with HRQOL adjusting for objective weight in men. 38 Thus, minimal weight change achieved through exercise interventions may not be perceived by participants and may therefore have limited effects on HRQOL.
Although prior exercise trials have found improvements in mental health aspects of HRQOL, 11, 34, 39 we did not find any positive effect of adherence or physical changes on these subscales. Rather, we found reduced role-emotional scores among exercisers with higher adherence and greater reductions in waist circumference. It is possible that participants may have limited other recreational and social activities in order to adhere to 60 minutes/day, 6 days/ week of exercise, which may have negatively impacted their roleemotional and other mental health aspects of HRQOL. If this is confirmed in other studies, future efforts to increase exercise by a significant dose may consider promoting exercise using strategies that emphasize group aspects of the intervention or additional means of encouraging social interaction to promote social and emotional well-being.
Based on previous studies reporting a mediating role of self-efficacy on the relationships between exercise and QOL or self-esteem, 6, 7, 9 we further tested confounding effects of exercise self-efficacy on the associations between adherence, physiological changes and HRQOL. Physical functioning was associated with body weight, percent body fat and cardiopulmonary fitness, and adjusting for exercise self-efficacy had minimum effects on the associations. Vitality was associated with adherence and weight loss, which became nonsignificant after adjusting for exercise self-efficacy. McAuley and colleagues showed that body fat, cardiopulmonary fitness, and exercise frequency affected different aspects of selfesteem and that these physiological parameter and exercise frequency directly affected selfesteem. 10 The mechanisms behind improved HRQOL could be specific to each dimension of HRQOL, and the role of self-efficacy may differ between dimensions of HRQOL. Future studies are encouraged to test the mechanisms of how exercise and physiological changes affect HRQOL in various dimensions of HRQOL.
Although we did not test for the direction of the relationships including mediation effects, previous intervention studies have shown that weight loss 29, 31 and improved cardiopulmonary fitness 14, 29 mediated intervention effects on HRQOL while changes in HRQOL (weight-related quality of life) did not mediate weight loss. 31 In addition, studies have shown that self-efficacy mediates exercise effects on HRQOL. 6, 7 Based on these findings, we speculate that adherence and physiological changes affected bodily pain and general health partially through their effects on exercise self-efficacy; vitality through exercise self-efficacy and physical functioning directly. However, the social cognitive theory states a reciprocal association of exercise with self-efficacy. 1 Directions of the relationships between exercise adherence and physiological improvements with changes in exercise self-efficacy and HRQOL need to be investigated in future studies.
This study has several strengths including the use of validated measures to assess multiple physiological and psychosocial factors, a randomized controlled study design, a relatively large sample size (n=202), inclusion of both women and men, and a study duration of 12 months. Despite these strengths, there are several limitations. First, although the selfreported exercise adherence measure was associated with weight loss and fat reduction, 19 there is a possibility of bias related to self-reporting. Second, the study generalizability is a limitation given that our study participants were highly selected because of the methods used for recruitment (e.g., physicians' referral), inclusion criteria, and intervention. Future studies are needed to confirm our findings in more diverse populations. Finally, directions of the relationship between exercise adherence and physiological improvements with changes in exercise self-efficacy and HRQOL were not tested in this study.
In summary, this study examined the associations between adherence and physiological changes with HRQOL and exercise self-efficacy. We found that high adherence and favorable physiological changes (improved cardiopulmonary fitness, weight loss, and reductions in waist circumference and percent body fat) were associated with improvements in physical aspects of HRQOL and exercise self-efficacy, suggesting the importance of exercise adherence and physiological improvements for achieving positive effects on HRQOL and exercise self-efficacy through exercise. Monitoring adherence and tailoring exercise programs to induce changes in cardiopulmonary fitness and body composition may lead to greater improvements in HRQOL and self-efficacy that could influence the maintenance of exercise behaviors over time. Recruitment and flow of participants in the study Baseline and 12-month HRQOL and exercise self-efficacy scores stratified by adherence P trend testing a trend in change from baseline to 12 months across subgroups, adjusting for age, gender, and antidepressant use *: p<0.05, †: p<0.01. P value comparing changes in HRQOL and exercise self-efficacy scores from baseline to 12 months between each adherence subgroup vs controls, adjusting for age, gender, and antidepressant use Baseline and 12-month HRQOL and exercise self-efficacy scores stratified by percent changes in cardiopulmonary fitness (Vo 2max ) P trend testing a trend in change from baseline to 12 months across subgroups, adjusting for age, gender, and antidepressant use *: p<0.05, †: p<0.01. P value comparing changes in HRQOL and exercise self-efficacy scores from baseline to 12 months between each adherence subgroup vs controls, adjusting for age, gender, and antidepressant use Baseline and 12-month HRQOL and exercise self-efficacy scores stratified by percent changes in body weight Ptrend tested a trend in change from baseline to 12 months across subgroups, adjusting for age, gender, and antidepressant use *: p<0.05, †: p<0.01. P value compared changes in HRQOL and exercise self-efficacy scores from baseline to 12 months between each adherence subgroup vs controls, adjusting for age, gender, and antidepressant use Baseline and 12-month HRQOL and exercise self-efficacy scores stratified by percent changes in waist circumference (WC) P trend testing a trend in change from baseline to 12 months across subgroups, adjusting for age, gender, and antidepressant use *: p<0.05, †: p<0.01. P value comparing changes in HRQOL and exercise self-efficacy scores from baseline to 12 months between each adherence subgroup vs controls, adjusting for age, gender, and antidepressant use Baseline and 12-month HRQOL and exercise self-efficacy scores stratified by changes in percent body fat 4 cases missing the baseline DXA assessment were excluded from the analysis (N=198). P trend testing a trend in change from baseline to 12 months across subgroups, adjusting for age, gender, and antidepressant use *: p<0.05, †: p<0.01. P value comparing changes in HRQOL and exercise self-efficacy scores from baseline to 12 months between each adherence subgroup vs controls, adjusting for age, gender, and antidepressant use 
